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1. SOOPE

1.1 Scope. This military specification covers a stabilizer additive for use
in diesel fuels meeting the requirements of VW-F-800 which are intended far
intermediate (6-24 months) or long-term (25-60 momths) storage. Typlical
applications for this additive are to pre-positioned fuel and equipment, vehicles
subjecttostorageorintrequentuse,ardtomucfuelproanedforbath
intermediate and long-term storage (see 6.1).

1.2 (dlassification. Stabilizer additives shall be of the following types as -

described in 1.2.1 ard 1.2.2: .
Type I -~ One-package stabilizer additive.
Type IT - Two-package stabilizer additive.

'me'pexfomarqazequixanentsfortypalardnamidentical.
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Beneficial caments (recommerdations, additions, deletions) amd
any pertinent data which may be of use in improving this document
shculdbeaddressedto. USA Belvoir Research, Development, and
Center, ATIN: STRBE-TSE, Fort Belvoir, VA
22060~5606 by using the self-addressed Starmdardization

Doc.nmmthnprwenent?rq:osal(mfbmuzs)amearjn;attheerﬂ
of this document or by letter.

AMSC N/A FSC 6850
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1.2.2 Type II description. Two-package stabilizer additives are those in
m&ﬂmmnredmntsaredlvﬁedbeuaenm@tamrs each containing
meormorecu:pmmen_tsmahmogermssolutlon. Bothcontamersarerequ:red
‘for ocamplete fuel treatment.

1.2.3 Part mmbering. Stabilizer additives of the following types,
canmponents, and sizes shall be mmbered as shown below. A camplete Type IX
stabilizer additive shall contain all five campanents within its two parts, as
shown in the last two examples of part mumbers.

M53021 -1 - 05 PBanmple of type I part mmber: M53021-1-05
M53021 -2 -B 55 Example of type IT part mmber: M53021-2-BS5
M53021 -2 =-ACIM 55 EBample of type II part mmber: M53021-2-ACTMSS

Container size, US gallons.

Coponents (type I only).
A - Antioxidant

B - Biocide
C - Corrosion inhibitor
D - Dispersant

M - Metal deactivator

1 - Type I, one-package stabilizer additive.
2 - Type II, two-package stabilizer additive.

Specification mmber.

2. APPLICABELE DOCUMENTS

2.1 Goveryment documents.

2.1.1 Specjfications and standards. The foilcw:hg specifications and
standards form a part of this specification to the extent specified herein.

Unless otherwise specified, the issues of these documents shall be those listed
inﬂeissnofttnbeparmmofnafensenﬂexofSpeciﬂcatiasarﬂstarﬂards

2 __sa _a f____

(DODISS) and supplement thereto, cited in the solicitation.
SPECIFICATIONS
FEDERAL

TT-5~735 - Standard Test Fluids, Hydrocarbon.
VW-F-800 - Fuel Oil, Diesel.
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STANDARDS
me.-'nar ‘
FED-STD~313 - Material Safety Data Sheets, Preparation and
Submission of.
FED-STD~791 * = Inbricants, Liquid Fuels and Related Products;
Methods of Testing.
MILITARY
MIL~STD~105 - Sammling Procedures and Tables for Inspection by
Attributes.
MIL~STD~290 - Packaging of Petroleum and Related Products.

2.1.2 Other Goverrmment publication. The following other Goverrment
publications forms a part of this specification to the extent specified herein.
Unless otherwise specified, the issue shall be those in effect an the date of

the solicitation.
DEPARTMENT OF IABOR (DOL)
Occupational Safety and Health Administration (OSHA)
29 CFR 1910.1200 - Hazard Commmication.

(Application for copies should be addressed to the Superintendent of
Doc:ment.s GwermnentPrintirgOffice Washington, DC 20402.)

(Copies of specifications, standards, and publications required by contractors
incarectlmmthspecﬁicacquisitimﬁmiomsmuldbechtaimdfzmthe
cantracting activity or as directed by the contracting officer.)

2.2 Other publications. The following document(s) form a part of this

m{f-'-lﬂ:t'im +to t‘he evbord et €5 0 l\am{n. I’h'lncc {;I’tl‘\nﬂ'.'ﬁen M{F{M’ ‘!'_he

issnsofthedoamtsmﬂd:ammoadq:tedslnubeﬂmelistedintheissn
of the DODISS specified in the solicitation. Unless ctherwise specified, the
issues of doaments not listed in the DODISS shall be the issue of the non-
Govermment documents which are cuorent an the date of the solicitation.

NATTIQMAL, ASSOCTIATTON OF OORROSION ENGINEERS (NACE)
NACE TM-01-72 - Antirust Properties of Petroleum Pruduct Pipeline Cargoes.

(The test method listed above may be ordered from the National Association of
Corrosion Engineers, P.O. Bax 218340, Houston, TX 77218.)

v
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SOCIETY OF INDUSTRIAL MICROBIOLOGISTS (SIM)

SIM Special Publication No. 2 - Proposed Procedure for the Screening of
Microbial Inhibitors in Hydrocarbon/Water Systems.

(This publication is currently aut of print. Reproduced copies are available
fram the USA Belvoir Research, Development, and Engineering Center, ATIN:
STREE-VF, Ft. Belvoir, VA 22060-5606.)

AMERTCAN SOCTETY FOR TESTING AND MATERIALS (ASTM)

D 93 - Flash Point by Pensky-Martens Closed Tester.

D 445 - Kinematic Viscosity of Transparent and Opaque Liquids (and the
Calculation of Dynamic Viscosity).

D 482 - Ash from Petyroleum Products.

D 664 - = Neutralization Number by Potentiametric Titration.

D 974 = Neutralization Number by Color-Indicator Titration.

D 1298 - Relative Density (Specific Gravity) or API Gravity of Crude
Petrolem and Liquid Petroleum Products by Hydrameter Method.

D 2274 - Oxidation Stability of Distillate Fuel 0il (Accelerated Method).

D 4057 - Marual Sampling of Petroleum and Petroleum Products.

D 4625 - Distillate Fuel Storage Stability at 43 *C (110 °F).

STP 509A - Single Cylinder Engine Tests for Evaluating the Performance of
Crankcase Lubricants.

(The test methods listed above are inciuded in Volumes 05.01i, 05.02, and 05.03
of the Anmual Book of ASTM Standards and are avallable individually. Special
Technical Publications (STP) are available individually. BApplications for copies
of all ASTM publications should be addressed to the American Society for Testing
and Materials, 1916 Race Street, Philadelphia, PA . 19103.)

(Nm-Govexmmntstmﬁardsa:ﬂothermblicaﬂcnéazemrmauy available from
the organizations which prepare or which distribute the documents. These
doamemsalsomybeavaﬂableinorthmxghlibranaoroﬂxermformatlanl

amrvnne e ———

b!.‘-.l.vm.’

2.3 - Order: of precedence. In the event of a conflict between the text of this
specification and the references cited herein, (exvept for associated detail
specifications, specification sheets ar MS standards), the text of this
specification shall take precedence. Not'h.quinﬂﬂsspecificatim however,

mmwmlemmmmmmamficmm
been obtained.

3.1 oualification. The stabilizer additives furnished under this
specification are for use in diesel fuels. The stabilizer additives shall be a
product that has passed the applicable qualification.requirements of 3.1.1 or has
been listed on or approved for listing on the applicable qualified products list.
Tentative approval for listing on the qualified products list shall be granted
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pending successful campletion of all requirements of 3.1.1 except for an angoing
12 month storage stability test (3.13). Full approval shall be granted upan
successful completion of storage stability test. Failure to pass the storage
stability test shall be cause for withdrawal of approval.

3.1.1 M@M Allappxwedstabilizeradditiv&sshall
meet the reguirements of 3.2 through 3.22 to be qualified for use in diesel
fuels.

3.2 Identification qualification data. The following properties of the
finished stabilizer additive shall be determined but not limited during
qualification: density at 15 °C, viscosity at 0 *C and 40 °C, neutralization
mumber, pHr, and type of metallic constituent, if present (see 4.6.1). The
permissible production variation of individual properties will be established at
the time of qualification by mutual agreement between. the manufacturer and the
qualifying activity. Imdividual batches of stabilizer additive subseguently
subjected to quality conformance inspections shall conform to the established
range of properties. The ranges shall not adversely affect any of the stabilizer
additive performance characteristics.

3.3 Materials. The stabilizer additive supplied uder this specification
shall consist of petroleumsoluble compaunds which perform the following
functions:

a. Antioxidant.

b. Biocide.

c. Oorrosion Inhibitor.

d. Dispersant.

e. Metal deactivator.
The camposition of the finished stabilizer additive is not limited, exept as
specified in 3.3.2 and 3.3.3, but is subject to review by the qualifying activity
in order to assure service campatibility with previcusly qualified products.

3.3.1 Recamended effective concentration. Each contractor of stabilizer

additive shall designate a recammended effective concentration at which the
product should be used in diesel fuel. The recammended effective cancentration
dﬂllbeacpressedmbomeercmicmter(W)aminqnntitypermoo
gallons of diesel fuel. Each comtainer of stabilizer additive shall be labeled
with the recomended effective concentration in both units.

3.3.2 Metal deactivator. The stabilizer additive shall contain sufficient
metal deactivator so that when the stabilizer additive is mixed with diesel fuel
at the reconmended effective concentration (see 3.3.1), the concentration of
metal deactivator active ingredient shall be not less than 2.5 g/m’ and not more
than 5.7 g/m’. The metal deactivator shall be cne of the following two types:

a. N,N'-disalicylidene -1,2-propanediamine.’
b. N,N'-disalicylidene -1,2-cyclchexanediamine.

L
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ﬂwuseofmtaldeacuvatorscmerﬂmnﬂwtypesarﬂquanuu@speclﬁedslmll

require prior approval by the quau.].ryug agency. The Oontractor snail report the
type and amount of metal deactivator in the finished stabilizer additive.

3.3.3 Taxic products and formulations. The material shall have no adverse
effect on the health of persomnel when used for its intended propose. Questions
pertinent to this effect shall be referred by the procuring activity to the
appropriate departmental medical service who will act as an advisor to the
procuring activity. A Material Safety Data Sheet shall be provided in accordance
mthﬂ:erequirenentsofim-sm-nzaxﬂmcm 1510.1200. When FED-STD-313 is
at variance with the CFR, 29 CFR 1910.1200 chall take precedence, modify, and

supplement FED-STD-313. (See 6.5). T

3.4 Test fuels. The test fuel used to evaluate the stabilizer additive,
except for biocidal activity and antirust properties, shall conform to the
requirements of Caterpillar 1Hz Test Fuel, a diesel fuel widely used in
evaluating the performance of crankcase lubricants. The specification for 1H2
Test Fuel can be found in STP 5097, part IT, appendix F. The test fuels far
biocidalactlvitymﬂarmjnzstprmerd&ssmllbeasspecifiedin46142ard
4.6.15,1, respectively.

3.5 m&m. The reference formxlatimshalloonsist of the
test fuel described in 3.4, prefiltered through a 0.8 micron filter, €o which
both of the following products shall be added to give the concentrations
indicated:

a. du Pont Fuel 0il Additive FOA-15,Y 71.3 + 0.5 g/m°.
b. Bicbor JF,2/ 227 + 1

3.6 Test formulation. The test formulation shall consist of the test fuel
described in 3.4, prefiltered throuwgh a 0.8 micron filter, after which the
contractor's stabilizer additive shallbeaddedtogivetl-;erecamerﬂedeffectlve
concentration (see 3.3.1).

3.7 Solubjlity. The stabilizer additive, at three times the recammended
effective concentration (see 3.3.1), shall be readily and campletely soluble in
test fuel conforming to 3.4. There shall be no precipitation, cloadiness, ar
other insolubility when tested as specified in 4.6.2.

3.8 Compatibility. The stabilizer additive shall be compatible with all
stabilizer additives arrently qualified under this specification. There shall
be mo precipitation, cladiness, orotherevide:weofinmpatibilityuhentated
as specified in 4.6.3.

3.9 Flash point. The flash point of the stabilizer additive shall not be less
than 40 'Cvmentestedinaccazda:newith464

1/ Fm-lsisavailablefrunE.I.duantdeNenmrsarﬂco., Petroleun

ILaboratory, Wilmington, DE 19898.
2/ Bidbor JF is available from U.S. Borax and Chemical Corporation, 3075

Wilshire Blvd., Ios Angeles, California 90010.

6
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3.10 Ash content. The ash content of the stabilizer additive shall not exceed
0.10 weight percent when determined in accordance with 4.6.5.

3.11 M@M. The minimm handling temperature of the
stabillzeradiitiveslnllbexeportedmaccordamethh466.

| o W gy, | [ R T e

3.12 ;3“_;!, g gg H gg E%GLJ.U!;. LIS OGUVELIUREIIL LTOEL viES ua:
righttOpetfomen;i:etsfstodetemumeﬂxeopemtimalaocepbabuityof
stabilizer additives in diesel engines and in gas turbine ergines authorized to
operate on diesel fuel. Engine tests, if conducted, shall be in accardance with
4.6.7. Ergmeoperatlmshallmtbeadvetselyaffectedandthepostdtest
condition of the engine shall indicate no excessive deposits, wear, corrosion, or
other deleterious effects which are attributed to the stabilizer additive.

3.13 Stabilizer additive storage stability. After-storage for 12 months in
accordance with 4.6.8, the stabilizer additive shall show no precipitation,
layering, or other evidence of gross separation or degradation. Stabilizer
additive representing the top half of the stored sample shall meet all
requirements of this specification.

3.14 Filterability. The test formulation (see 3.6) shall be tested for
filterability in accardance with 4.6.9. - The filtration ratio shall not exceed
1.05.

3.15 Onddation stability (accelerated). The test fuel (see 3.4), reference
formlation (see 3.5), and the test formulation (see 3.6) shall each be tested in
accordance with 4.6.10. The results shall be reported in the certified test
report (see 4.3.1).

3.16 High temperature stability. The test fuel (see 3.4), reference
)

accordancewith4611. The results shall be reported in the certified test
report (see 4.3.1). . .

3.17 Fuel storage stability. The test fuel (see 3.4), reference formulation
(see 3.5), and the test formulation (see 3.6) shall each-be tested in accordance
with 4.6.12. The results shall be reparted in the certified test report (see
4.3.1).

3.18 Partition ocoefficient. 'Ihecontxactorshallreportthevalueofthe
partition coefficient for the biocide camponent of the stabilizer additive as
determined in accordance with 4.6.13.

- [ S QU v, Y SR S Y Y [ N T T

3 Biocidal activity. The stabilizer additive shall be tested in accordance
th 4.6.14. The test report shall contain the following data on each sample:
test organisms, type of fuel, concentration of stabilizer additive, time since
inoculation, and visual changes ocbserved, including presence of gramilar
particles, fi_'lnsmorbeweemlayers mycelial mats, emilsions, flakes, color
changes, turbidity, slime, and sludge. The lowest cancentration of st:abilizer
additive which shows 100 percent kill or inhibition of all three test organisms
shall be recorded as the effective biocidal concentration. ‘This concentration,

L]
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when corrected for the partition coefficient (see 4.6.13) and the fuel:water
mtio,stmllbeequaltoorlmerﬂmanmemommﬂedeffecuvecmcentmum
(see 3.3.1). .

3.20 Antirust properties. The stabilizer additive shall be tested for
antirust properties in accordance with 4.6.15. The rating of the test specimen
shall be A to pass the test.

3.21 Workmanship. The finished stabilizer additive in bulk ar container shall
be uniform in appearance and visually free from grit, undissolved water,
insoluble matter, or other adulteration.

~ 3.22 Comonents. The stabilizer additive supplied in accordance with this
specificatimshaﬂomsmtofmmreﬂ:antmocmtainempercmpletemel

treatment package.
4. GRII‘IYASSLIRAN@H«JVISIG\IS

4.1 Responsibility for inspection. Unless ctherwise specified in the
contract, the contractor is responsible for the performance of all
teqwl.rementsasspecifledhe:ein Except as otherwise specified in the contract,
the contractor may use his own or any other facilities suitable for the
perfarmance of the inspection requirements specified herein, unless disapproved
by the Govermment. The Goverrment reserves the right to perform any of the
inspections set forth in the specification where such inspections are deemed
necessary to assure that supplies and services conform to prescribed

4.1.1 Responsibility for compliance. All items must meet all requirements of
sections 3 and 5. The inspection set forth in this specification shall became a
part of the contractor's overall inspection system or quality program. The
ahserneofmlyhspectiamrequjxenamsinﬂespecifiatimslmllmtrelieve
the contractor of the responsibility of assuring that all products or supplies
sumitted to the Goverrment for acceptance comply with all requirements of the
contract. Sampling in quality conformance does not authorize submission of known
defective material, either imdicated or actual, nor does it camit the Goverrment
to acceptance of defective material.

4.1.2 muummmnm&- When a fuel contractor
parchases the stabilizer additive for addition to fuels to be used by the
Govermment, the mamufacturer of the stabilizer additive shall certify to the
pndxaserﬂaatthep:ndxnthasbeenq\nlﬁiaimﬂerthisspeciﬂcatim. In
addition, a test report showing campliance of the product with the requirements
of 4.4 shall be supplied to the puxrchaser. Additional data may be required by
the purchasing activity to establish campliance with this specification. :

4.2 Classification of inspection. 'Iheirspectimarﬂtestimofthe
stabilizer additive shall be classified as follows:

a. Qualification inspection (see 4.3).
b. Quality conformance inspection (see 4.4).
c. Inspection of packaging (see 4.7).

8
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4.3 oualification inspection. Qualification inspection and tastl.ng shall
consist of tests specified in 4.6.

4.3.1 M A certified test report shall be forwarded to the activity
responsible for qualification (see 6.4) before the qualification sample is

supplied. ﬂhete;trepcrtshallcontamlahoratorydatastm:n;themlts
required by 3.2, 3.3.1, 3.3.2, 3.7, 3.8, 3.9, 3.10, 3.11, 3.13, 3.14, 3.15, 3.16

sy wEswsa § wEFw s F wesig - S e F ety wFeaATy

3.17, 3.18, 3.19, 3.20, and 3.21. In addition, stabilizer additive fomzlétim
data shall be supplied totl-lequalifyirg activity. This data shall include one
of the following: ‘

a. Camplete chemical name and percentage of each ingredient. .

b. Caomplete percentage camposition of the stabilizer additive by chemical
element, plus a general generic description of each ingredient showing
typeofﬁnntimlgru:ps

The contractor shall furnish toxicological data and formilations required to
evaluate the safety of the material for the proposed use, including a Material
SafetyDabaSheetprepaxedinacco:daxmwith333 ’

4.3.1.1 Q&Lﬁ@t&lﬂﬂm- Unless otherwise specified by the activity
responsible for qualification, an initial 1-liter sample of finished stabilizer
additivestallbea:tmittedforevalmﬂmmallofﬂwtmtsm&nstmge
stabllityarden;imqmtlmt&sts Ifthep:txiuctpassaﬁﬂmetests,am

Al ded mnnl  mmaem) F PN R gy e iyiy Ty L I . | TY L e LW A

additional sample of finished stabilizer additive will be requested for the
storage stability, ard engine tests. Samples shall be identified and packaged as
required and forwarded to the laboratory responsible for testing as designated
in the letter of authorization from the activity responsible for qualification
(see 6.4).

4.3.1.2 PRequalifjcation. Requalification will be required in the event of any
change in composition or fornulation, source of the stabilizer additive, its

ingredients, or marufacturing sites; or if pericdic verification determines
nonoampliance to requirements.

4.3.1.3 Retention of cqualification. 'Ihemtentimofqualificatimof
products approved for listing on the Qualified Products List shall be
accaplished by a periodic verification to determine contimied compliance of a
aqplierspmdu:twiththemnmtsofmisspeciﬁmtim The verification
intervals shall not exceed five years. Unless otherwise specified by the

activityrmsiblefortheqmlifiedpmdlmlist verification of
qualification may be made by certification.

4.4 Quality conformance inspection. Qlalitycmformarneinspectjmofahllk
lot of stabilizer additive shall consist of tests for conformance to requirements
for solubility (see 3.7) flash point (see 3.9), ash (see 3.10), and property

limitsassignedtotheproductdl.n:ngqtmificatimtestim
4.4.1 Inspection lot.

i
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4.4,1.1 Bulk lot. A bulk lot is defined as an indefinite quantity of a
hamgeneous mixture of material offered for acceptance in a single isolated
container, mamfactured as a single isolated batch, or marmfactured by a single
plant run (not exoceeding 5 days) through the same processing equipment with no
charnge in ingredient material.

4,.4,1.2 Dacleacead 1ot A maclacad 1ot ig defined as an rr'l Finito mmbear of
L——‘J———L——

At e & i ANy AL tard A et ke ok & |9 R4 —

55-gallon drums or smaller unit packages of identical size and type, offered for
acceptance, and filled with a hamogeneous mixture of material from a bulk lot.

4.4.2 Sampling. Each bulk or package lot of material shall be sampled for
verification of product quality and campliance in accordance with ASTM D 4057.

4.5 Inspection. Inspection shall be in accordance with Method 9601 of
FED-STD-791. .

4.6 Test methods.

4.6.1 JIdentification tests. Identification tests shall be conducted in
accordance with the following methods:

Density at 15 °C . ASTM D 1298

Viscosity at 0* and 40 °C AST™ D 445

Neutralization mmber ASTM D 664

pHr Add 0.1 to 0.11 gram of stab:.hzer additive

Starﬂardlzea;pammsarﬂreadpﬁrin
accordance with Appendix X2 of D 974.
Metallic constituents Emission or atomic absorption spectrograph.

4.6.2 Solubility test. Filter 1.0 liter of test fuel (see 3.4) through a 0.8
micron filter into a clean, round, flat-bottamed, transparent bottle or beaker.
_Add an amount of stabilizer additive sufficient to give not less than three
times the recommended effective concentration (see 3.3.1). Stir or swirl the
test fuel for a period not to exreed three mimtes to dissolve the stabilizer
additive. Check far insoluble materials by swirling the sample so a vortex is
formed. All sediment and insoluble matter will accumilate on the bottam of the
bottle directly beneath the vortex. The presence of visible sediment, water,
haze, cloxdiness, or other insolubility shall constitute failure of the test.
If no insaluble matter is present, cover the sample and check again far insoluble
matter by swirling the sample after it has stood at room temperature for 24
hours. The presence of visible sediment, water, haze, cloudiness, or other
insolubility shall constitute failure of the test.

4.6.3 Compatibility. Prepare solutions of each stabilizer additive previa:sly
approved under this specification by dissolving each stabilizer additive in test
fuel (see 3.4) at the recommended effective concentration (see 3.3.1). Mix each
stabilizer additive solution with an equal volume of test formalation (see 3.6)
in a clean, mmd, flat-bottamed, tn:anspaxentbottleorbeaker Check for
insoluble materials by swirling the sample until a vortex is formed. Sediment
and inscluble matter will accumlate on the bottom of the flask directly beneath
the vortex. If no insoluble matter is present, cover the sample and check it

LWL
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again by swirling after is has stood at room temperature for 24 hours. The
presence of visible haze, sediment, cloudiness, or other insolubility shall
constitute failure of the test.

4.6.4 Flash point. The flash point of the stabilizer additive shall be
determined in accordance with ASTM D 93. A flash point of less than 40 °C shall
constitute failure of this test. :

4.6.5 pAsh content. The ash content of the stabilizer additive shall be
determined in accordance with ASTM D 482. An ash content escceeding 0.10 weight
percent shall constitute failure of this test.

4.6.6 Minimm handling temperature. The minimm handling temperature of the
stabilizer additive shall be recorded as the temperature below which the
stabilizer additive crystallizes or becames too viscous for pouring, pumping,

mixing, and blending cperations as nommally practiced in the petroleum industry.

4.6.7 piesel and gas:turbine engines operational test. The extent of engine
testing shall be determined by the activity responsible for qualification based

on the chemical camposition of the stabilizer additive, evaluation of previocus
ergine test data, if any, available from Goverrment or comercial sooroes. amd

=R Y ¥ aAlaalll LLiWEl SUOVEL IS UL ——y 2=

mide:atimofﬂzemmberarﬂtypeofmlitaxyerginesqaeramrgmdi&sel
fuel. Fuel for engine testing shall conform to 3.4 or VWW-F-800 and shall contain
stabilizer additive at twice the recammended effective concentration. The engine
‘test cycle shall be not less than 100 hours and shall conform to an established
test method for which baseline data are available on the engine and lubricating
oil used in the test. Aftercarpletimofthee:ngmetat theenglmshal.‘l.be
disassembled and inspected. Evidence of excessive wear, deposits, corrosion, or
other deleterious effects attributed to the stabilizer additive shall constitute
failure of this test.

4.6.8 Stabllizer additive storagqe stability test. Two 1-liter amber glass
bottlesshalleadlbefllledwithSSOmLofthestablllzeraddltlveardshallbe
tightly capped by means of a screw cap having a conical polyethylene liner. ' Each
bottle shall be wrapped in a minimum amount of opaque packing material sufficient
for protection against physical damage, but minimal in thermal insulation
qualities., The wrapped bottles shall be inclosed in a tight wooden or metal bost
for further protection against breakage and sunlight. The crated samples shall
be stored at ambient, ocutdoor conditions. The crated samples shall be kept off
the ground and stored in an uright position under a canopy, open shed roof, or

similar ventilated shelter for protection fram direct sunlight amd precipitation.

The crated samples shall remain udisturbed for the specified period. One of the
samples shall be stored for exactly 12 months and then removed for examination
and testing; the other sample shall be stored for 12 months or less and may be
removed for examination and testing any time at the option of the qualifying
activity. Whenever a sample is removed for examination and. testing, it shall be
uncrated with minimm disturbance; the bottle shall not be shaken, inverted, or
otherwise agitated. 'Iheccrrrtentsoft]mbottleshallbeinspectedvismlly.
Precipitation, separation into layers, or other evidence of gross separation
shall constitute failure of this test. The presence or absence ard the nature of
such separation shall be recorded. The top half of -the liquid sample shall be
carefully removed by suction or siphoning into ancther bottle, without disturbing

11
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the bottom half of the original sample. The top-half sample, after transfer to
the second bottle, shall be shaken thoroughly and then used in laboratory
testing, perfarmed.inacoordanoewiﬂaall. The bottom-half sample, in the
original storage bottle, shall be retained far examination and possible
additional testing to detect changes caused by storage.

4.6.9 Filterahility test. The test formulation (see 3.6) shall be tested for
filterability in accordance with Appendix, Test Method No. 1. Values greater
than 1.05 shall constitute failure of this test.

4.6.10 Oxidation stability (accelerated). Duplicate samples of the test fuel
(see 3.4), the reference formilation (see 3.5), and the test formulation (see
3.6) shall each be tested in accordance with ASTM D 2274 for 16 hours, 32 hours,
and 48 hours. Generation of more total insolubles in the test formulation than
in the reference formulation, for two or more of the three test durations (16, 32
and 48 hours), shall constitute failure of the test. The mean value of the
duplicate results shall be used in each of the pass/fail determinations.

4.6.11 High temperature gtability test. Duplicate samples of the test fuel
(see 3.4), the reference formilation (see 3.5), and the test formulation (see
3.6) shall each be tested in accordance with Appendix, Test Method No. 2 for

3.0, amd 4.5 hour aging periods. Geremta.mofmretotalirsolublesinthet&st
formlatimthaninthereferencefomﬂatim,fortwoormo the three test
durations (1.5, 3.0, and 4.5 hours), shall constitute failure of the test. The
mean value of the cuplicate results shall be used in each of the pass/fail

determinations.

-
= r

4.6.12 Pue)l storage stability test. bDuplicate samples of the test fuel (see
3.4), the reference formulaticn (see 3.5), and the test formulation (see 3.6)

<t aa dance with D 4625 for 8 and 16 woalk M{m hav-{nﬂe
Gemmtimofmretotalimolublesinﬂmtmtformlatimu\aninﬂxemfm
formilation, for one or both of the two test durations (8 and 16 weeks),. shall
constitute fajlure of the test. The mean value of the duplicate results shall be
used in each of the pass/fail determinations.

4.6.13 Partition coefficient. Equal volumes of distilled water and test
formilation (see 3.6) shall be shaken vigorously in a separatory fuimmel and
allowed to equilibrate for not less than 24 hours at 25 #1 *C. By means of a
suitable analytical method, the concentration of the biocide-component of the
stabilizer additive shall be determined in the fuel layer and the water layer.
The partition coefficient shall be calculated by means of the eguation:

Pe= .[Elf
(B)y

Whem P = partition coefficient
[B)¢ = cancentration ofhiocide:l.ntheﬁxe.l layer
[B)yy = concentration of bilocide in the water layer

Report the value of the partition coeffic:.ent ard the analytlcal method used to
determine it.

12
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4.6.14 Biocidal activity test. The stabilizer additive shall be tested for
biocidal activity in accordance with Part I of SIM Special Publication No. 2.
The test inocula shall include the following strains identified by American Type
Qulture Collection mmber: Cladosporium resinae 20495, Pseudamonas
33988, and Candida tropicalis 48138. Ozganisasareavailablefrmtlnmican
Type Qulture collection, 12301 Parklawn Drive, Rockville, MD 20852-1776, and may
requi:eanaaapcaumpenouorupmsoaaystomtemequauegmwmm

ent test medium. The concentration range of stabilizer
additivetnbeusedinﬂxet&tsshallbecalaﬂatedinaccozﬂancewith
4.6.14.1. Three concentrations of stabiljzer additive shall be tested, using a
hydrocarbon fuel as specified in 4.6.14.2. Each flask shall be examined at 30,
60, and 90 days after imoculation for evidence of growth or physical changes
m:ltirqfranmicmbialgrwm .Evidence of growth in any of the test flasks
cmtainhgﬂntmhighestofﬂnthreecamt:atiasofstahihzeraiditive, at
the examination times cited, shall constitute failure of the test. Results of
the test at the lowest concentration of stabilizer additive shall be reported for
information only.

4.6.14.1 Concentration of stabilizer additive for biocidal tests. The
concentration of stabilizer additive to be used in biocidal activity tests shall
be calculated taking into account the recamended effective concentration (REC)
(see 3,3,1) and the partition coefficient (see 4.6.13). This calculation is
required because the biocidal activity tests are conducted at a 1:1 ratio fuel to
agqueous Bushnell-Haas solution, whereas the fuel:water ratio is typically 500:1
or greater in field applications. The concentration of stabilizer additive to
be used in the test fuel for biocidal activity shall be the REC multiplied by the
factor (P + 1)/P, where P is the partition coefficient determined in 4.6.13. For
exzunple,iftheRECis100g/m3andP=0.5,tneomcerrtratimofstabilizer
additive to be used in the test fuel is 100 x (0.5 + 1)/0.5 or 300 g/m3. A
minimm of two additional concentrations of stabilizer additive, one above amd
ane below the calculated concentration, also shall be tested. The stabilizer
additive shall be added only to the fuel phase, not to the aqueous phase. The
canplete stabilizer additive, not just the biocide camponent, shall be used in
the biocidal activity tests.

4.6.14.2 Hydrocarbon test fuel for biocidal activity. The hydrocarbon test
melusedforbiocidalacti\_ritytestmgshallbe kerosene-type mixture
predaminantly n-alkanes of chain length 8 to 18 carbons. Preliminary
tests shall be corducted an the test fuel to demonstrate that it will
support adequate growth of the three test organi=ms in the absence of biocide
when incubated with an equal velume of Bushnell-Haas solution prepared in
accordance with the apperdix to SIM Special Publication No. 2. Adequate growth

ismtlessﬂ:analo-foldinxeaseofﬂmecmgaxﬂsncaminmtmrethanso
daye of incmbation at 26 ¢,

4.6.15 Test for antirust properties. The test far antirust properties shall
be corducted in accordance with NACE TM-01-72. The fuel used in this test shall

be isooctane conforming to 4.6.15.1. A rating lower than A shall constitute
failure of this test. :

L]
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15,1 Test fuel for antirust properties. Isococtane conforming to TI-5-735,
g} be freshly depolarized as follows: A glass chramatographic colum or
1-liter tory (Squ:.hb) furnel is filled with silica gel to a height 20 cm
above the stopcock, retaining the silica gel by means of a glass wool plug.
(NOTE: Do not use stopoock grease). Approximately 3.8 liters of isooctane are
passedthmghﬂxesulcagelbedbygmity,dmrdmﬂmefirstsomard

PP T S A Sy A xS . 2r cm¥ommen T e sl £ e s o) eed = 3

ColleCling uwne remdluader 1 a cnem:.m.l.. 1y €léan giass GUmainel. UE Go.iarizen

tobet&stedshallbeblerﬂaiwi depolarizedisooctaneattherecamerded
effective concentration (see 3.3.1) to form the test fuel for 4.6.15.

4.7 Inspection of packaqing.
4.7.1 MMMML@Q.

4.7.1.1 Unit of nroduct For the prpose of inene~tim, a oomleted pack

Feas SORPA e NFhy  BFA NAALA L § oSy o) e e e LY B i

prepared for shipment shall be cansidered a unit of product.

4.7.1.2 Pamination. Each container shall be examined to see how full the
container is. Each container containing less material than specified in the
contract shall be considered a defect. 'The samples shall be examined to
determine conformance with the packaging, packing, palletization, and marking
requirements of the contract. Any nonconformance with these requirements shall
be considered a defect. Sampling shall be in accordance with MIL~STD-105,
inspection level S-2. AQL shall be 1.0 percent defective for all defects.

ey ke A1y il L

5. PACKAGING

5.1 Eggm_ar_g_mg:g The stabilizer additive contained in the size.and
-t e
Py

e . ¥ s el T L snm e e d emmedemd o s saeeaad

type container specified (see 6.2) shall be packed and mariked in. aSCordance

MIL-STD~290. The degree of packing shall be as specified (see 6.2).

5.2 Packeqging inspection. The inspection of these packaging requirements
shall be in accardance with 4.7.

L oY
Wil

6. NOITES
6.1 Intended use. -méétabilizeraddiuveisintaﬂedtoheammtodiesel
o N P SN W ) e o A d? Bham  Aode mned vl d | Vvt Lo o

Iu&] TO etdalu Or preveric e Ionmacidn Of 1u2) GEoeriOldiiiai Proiascs \J..e.,
gums, sludkye, particulates) resulting from auto-oxidation processes, to reduce
the potential fou:micmbiologicalgmwth and to provide for ocrrosion

of fuel-wetted surfaces. Primarily, this product is for the treatment of fuel in
(1) depot facilities where vehicles/equipment are in re-build or storage, (2)
pre-positioned material at location involving storage of equipment partially or
fully fueled, and (3) ﬁlelstnd-zsinterﬂedformbermediate (6~24 months) or
long-termn (25~60 months) storage.

6.2 Ordering data.

6.2.1 Acuisition requirements. Acquisition documents shall specify the
following:

14
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a. Title, mnumber and date of the specification.

b. Date of issue of DODISS applicable to this contract and exceptions
thereto (see 2.1.1).

c. Sizearﬂtypeofcmtainerrequired(sees.l).

d. Degree of packing required (see 5.1).

€. Quantity of stabilizer additive required. 'Inemltofp.zrd'xaseisa‘\e
S gallon (3.785 liters) at 60 °F (15.6 °C).

f. Type of stablllzer addltive requ:.red (see 1.2).

g. Camponent or camponents required _(applies to type II only) (see 1.2.3).

6.3 Qualification. With respect to products requiring qualification, awards
will be made only for products which are, at the time set for opening of bids,
qualified for inclusion in Qualified Products lest QPL~53021, whether or not such
products have actually been so listed by that date. The attention of the
contractors is called to these requirements, and mamfacturers are urged to
arrange to have the products that they propose to offer to the Federal Govexrrment
tstedforqualificatimincrderthattheymyheelig:bletobeawarded
caﬂractsorpudaaseozdersforﬂxepxndxntscweredbyﬂusspecﬁmaﬂm. The
activity respansible for the Qualified Products List is the USA Belvoir
Research, Development, and Engineering Center, ATIN: SIREBE-VF, Ft. Belvoir, VA
22060~5606, and information pertaining to qualification of products may be '
chtairedfrunthat.actwlty

6.4 Subject term (key word) listing.

b W . NP e )
ALNLL

lve, LUl

Anticddant
Biocide

Corrosion inhibitor
Diesel fuel
Dispersant

Fuel oil, diesel
Metal deactivator

Military specifications
Stabilizer additive, diesel fuel

6.5 M@Q_Shee;ts Om'rtr:actirgoffioersmllmeﬂtifytlnse
activities requiring ocopies of completed Material Safety Data Sheets prepared in
accordance with FED-STD-313. The pertinent goverrment mailing addresses for
sulmission of data are listed in Appendix B of FED-STD-313. One copy shall also

6.6 Changes from previous issue. Asterisks or vertical lines are not used in

ﬂﬂszwisimto:ﬂerhfydmangeswimrmpecttoﬂmeprevimslsaxeduetoﬂe
exben‘sivmofthedmges

[
(51}
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APPENDIX

STABILIZER ADDITIVE, DIESEL FUEL

10. SQOFE

10.1 Scope. The test methods contained within this appendix are to determine
whether the stabilizer additive procured under this specification conform to the
requirements set forth.

ot
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MIL~S-53021A
APPENDIX
TEST METHOD NO. 1

DETERMINING THE FILTERABILITY OF DIESEL FUEL

100 SQOPE

100.1 This method is for determining the filterability characteristics of
diesel fuel. Itlsurtendedtoprmudeanmdlcatlonastowhetherthefuelwlll

——h fu. St PRPSEI e v UL, TR I R, b=l [ g N T e . L e

exhibit any potential filter plugging problem after addition of additives,

110 SUMMARY OF METHOD

110.1 In this method, 500 mL samples of clean and test fuel are filtered
through a 0.8 micron filter disc. Fuel filterability is evaluated by the ratjo
of the filtering time for the test fuel to the filtering time for the clean fuel.
As both fuels originate from the same source, clean refers to prefiltered whereas
test refers to unfiltered prior to testing.

120 APPARATUS

120.1 The following equipment or its eguivalent is used:

(SUGGESTED SUPPLIER)

a. 01-092-25 Pressure/Vacuum Pump Fisher Scientific.
b. 1000-mL Filter Flask Fisher Scientific.
c. 500-mL Graduated Cylinder Fisher Scientific.
d. Stop Watch ) Fisher Scientific.
e. XX10-047-00 Pyrex Filter Holder Millipore Corporation.
f. 0.8 Micron FIlter DiscfAAWP-04700 Millipore Corporation.
g. 1000-mL Beaker Fisher Scientific.

130 PRECAUTIONARY STATEMENT

i

130.1 Itisve.ryinportantt:omkeall filtrations of any- one sample at the
5ane LCEII!IEI—-"‘E‘"UJI““E. it is aiso m‘“fm‘“"cal‘“l“c to ‘KEP_- ep the fil"t.er‘“ base clean. <Clean .II.
with petroleum solvents anly. This should be done by pouring solvent into the
autlet of the filter base and then forcing it thorough the base with air; then

sn:kallthesolventformthebasebeforeusmlttoﬁltermel
140 PROCEIURE

140.1 Store all glassware and approximately 1020 mL of test fuel (see 3.4) at
25 #1 °C for 4 hours or until temperature equilibrium is attained.

140.2 Pour approximately 510 mL of the test fuel described in 3.4 into a 500-
mL graduated cylinder.

17
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APPENDIX

140.3 1Install a 0.8 micron filter disc in the holder and assemble to the
filter flask. Turn on the vaanm pump and allow to run for 10 or 15 seconds to
build up full vacuum. Pour the 510 mL of untreated test fuel from the graduated
cylinder into the filter bowl at a rate such that the filter bowl is kept full
until the filtration is camplete. Pour filtered fuel from the filtration flask
into a clean S00-ml graduated cylinder until it reaches the 500 mL mark. Label
as "untreated fuel" and set it aside. Discard the filter disc.

140.4 Install a clean 0.8 micron filter disc in the holder. Filter
approximately 510 mL of test fuel as in the previous step. Pour the filtered
fuel fram the filtration flask into a 100-mL beaker and add a sufficient amount
of the stabilizer additive being tested to bring the concentration of stabilizer
additive to the recamended effective concentration (see 3.3.1). Swirl or stir
to dissolve the stabilizer additive as campletely as possible. After the
additive has dissolved, pour the fuel from the 1000-mL beaker into a clean $00-mL
gzachxatedcyllrﬂermrtllltreadmtleOOmLmrk Label this container as
“treated fuel®. Note that this sample should be identical to the test
formilation described in 3.6.

140.5 Installacleanosmcrmda.scmtheflltermmer Then pour 500 mL
ofunt:eatedfuelfrunno

has
been pulled through. (Starting and ing tch at the exact time is very
important). The sample is to be maintained within #1 °C of the test temperature

150.1 Divide time aobtained in 130.6 by time obtained in 130.5, and rourd to
the nearest 0.01. If the result ‘is 1.00 the fuel was perfectly filterable.
ValuesgreaterthanlOSdetnteapctentlalpmblenmLch is due to additive-fuel
incompatibilities. The higher the ratio value, the greater.the problem in
filterability.

[
[+]
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APPENDIX
TEST METHOD NO. 2
HIGH TEMPERATURE (150 °C) STABITITY

TCMTTTAMS EYTRT O
GF DJ.DJ..I..L“%.I.I:- FULLOD

200 SOOFE

200.1 This method determines relative stability of distillate fuels under high
temperature aging canditions (150 °C) with limited air exposure.

210 SUMMARY OF METHOD
210.1 Measured volumes of distillate fuel are aged for 1.5, 3.0, and 4.5 hours
“at 150 *C in an open tube with air exposure. After aging and cooling, fuel

filtered and the amount of insoluble residue formed is estimated by determining
the light refelctance of the filter pad. .

b

210.2 As an altermative to the light reflectance method of determining residue
in the aged fuel, the residue may be determined gravimetrically. An acceptable
method is to use the Gooch crucible apparatus, filter paper, filtration
procedure, and weighing procedure specified in ASTM D 2274 to replace 220.2,
220.3, and 260.6 through 260.10 of this test method. Determine the filterable
insolubles anly. Do not determine the adherent insolubles.

.220 APPARATUS

220.1 Aging tubes, 2.5 x 20 am, heavy wall tubes made of borosilicate glass.
'220.2 Filter paper, glass fiber, 4.25 am, 1.2 micron retention.
jzo .3 Menbrane filter holder, to fit 47 mm membrane filters, vacum source,

FUNENE PR
and filtration flasks.

220.4 Heating bath, with liquid heating mer:hmn, thermostatically controlled
arﬂstxrredtomnxtamtheoﬂsamplemtheagnmgtmbemthmlS‘Coflso *C.

oﬂintheba&arditsteatreccveryrabasmllbesud\ﬂntﬂmtmpexabneof
the heating medium does not drop more than 5 'Cuhanthemaxjmmmmberofaging
tubes are inserted, and recovery to 150 °*C does not require more than 15 mir

220.5 ' Paper relectance metery, black glass surface ‘for calibration, and
cpaque white surface at least 10 x 20 cm in size. .

1/ A Photovolt Paper Brightness Meter 670 complete with search unit W and black
glass calibration standard, Catalog No. 00-572-32 is suitable and is
available fram Photovolt, 1115 Broadway, New York, NY 10010.

19
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APPENDIX
230 REAGENTS

230.1 Hydrocarbon solvent, isococtane, ASTM knock test reference fuel grade.
Adherent insolubles solvent, (equal parts of reagent grade toluene, methanol, and
acetone} .

240 TPREPARATION COF SAMFLE

240.1 Samples for stability testing should be all-level samples abtained
acoording to methods outlined in D 4057, Mamual Sampling of Petroleam and
Petroleum Products. Samples should be stored in metal cans, preferably with
epoxy lining. Clear glass bottles are not acceptable as sample cantainers,
Undue exposure to sunlight may produce erratic results. If a-sample camnot be
tested immediately, it should be stored under nitrogen at a temperature not
higher than 10 °C. If samples are stored langer than one week, the date of

sampling and date of testing shall be reported.
250 PREPARATICN OF APPARATUS

250.1 ,Cleaning aging tubes - Clean new tubes by filling with cleaning
soluti and allow to socak at least 2 hours. Rinse each scrupulously with tap
water to remove all traces of acid, then with distilled water, followed by
acetane, then dry. If campressed air is used it must be cil-free. Used tubes
should be rinsed with adherent insolubles solvent, then with detergent, tap

water, distilled water followed by acetone, then air dried.

250.2 Cleaning filter assembly — Membrane filter holders for which the filter
rests on a sintered glass surface must be periodically cleaned with g?mmt
insolubles solvent or cleaning solution followed by rinses as above.

" 260 PROCEDURE

260.1 Adjusttheheatugbathtoatenperamremwemmghtonmﬂtamtheou
in the aging tubes at 150 +1.5 °C.

260.2 Filter a 175-mL sanple through a,pew filter paper lnto a clean vacnm
riask using e memprane ILiter assemoty.—

e s tne b N I e P e T ] temrdnyveniv Il 30 ot lalhla Fevwn Caddasr Tales
£ Sl ML GALLL LA T L AT YA Ol l.l.llj W.l.ul—-l.ull, AR L WAILLA il CGAVOLLLEAJLE. LLWAlL AL LEKLLAD

6 Varick Street, New York NY 10013.

Partial blodmge of the sintered glass surface can lead to uneven deposition

of insoluble residues on the filter surface and reduce reliability of

results. Canmtaminants may also be introduced during pre-filtration of fuel

to give erratic results.

4/ When testing fuel with additives which may be adsorbed an the filter paper,
the procecdure may be modified so that the neat fuel is filtered first, then
the additive is mixed with the filtered fuel.

R

W
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260.3 Measure three 50-mL portions of the filtered oil and decant into the
aging tubes.

260.4 Place the uncapped sample tube in the heating bath for 1.5 hours. 13
mirmutes, 3 hours +5 minutes, and 4.5 hours +7 minutes.

260.5 Remove each sample fram the bath at the end of its aging time and allow
to cool gradually to between 22 and 27 *C over a period of 2 to 4 hours in a
location shielded frum light.

260.6 Prepare a filtration assembly for each sample with a new filter paper
ard filter the fuel. Wash the aging tube with 3 small portions of isooctane and
filter. Wash the filter assembly with iscoctane ard remove the funnel portion of
the assembly. Wash the filter pad with several very small portions of isococtane
ard air dry.

260.7 Turn an the reflection meter and allow at least 30 minutes for warm-up.
The "suppression" knob should be in the "off" position.

260.8 Place a new filter paper on the opague white surface, place the search
unit in the center of the filter and adjust the meter reading to 100 percent
using the "sensitivity" knab.

260.9 Place the search unit in the center of the black glass standard and
adjust the meter reading to 0 percent using the "zero" kncb. Recheck the 100
pemtad:usMagamsttherewfuterpadmtngmmemtesmfacemﬂ
readjust if necessary.

260.10 Placethetestfllterpadonthewlutesurfaoe,centerthetmé an the
filter, and record the meter value as "percent reflectance after test".

270 REFORT

270.1 Report the sample identification amd aging time at 150 °C.

270.2 Report the "percent reflectance after test". If the alteémative method
f.ran 210.2 is used, multiply the weight of the filterable insolubles by 2.00

repart as "filterable insolubles, mg/100 mLM.

270.3 If the test was not run within one week of fuel sampling, report
sampling date and date of test.

W

5/ Dark fuels may stain the filter pads, result].ng in lower reflectance ratings
than due to msoluble residue alone.
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280 PRECISION

280.1 The repeatability and reprodlmlblllty of this test have not been
determined. The following facto e been reported to affect 11ts in saomwe

AL ASFAANIW AL PY LUGSrLASL S asa e -—-.'—.-.-_ -

laborator:L&s .

280.2 Sample storage time. Same fuels form degradation precursors during
storage which markedly affect results, even when fuel appearance has not changed.

280.3 Filter paper porosity. The sensitivity of the method is changed when
filters with different porosity or surface roughness are used.

280.4 Additive adsorption. Same additives are tenaciously adsorbed on the
aging tubes and may affect results.

280.5 Heating bath design and location. Exposure to light during the aging
step may affect results. High air flow rates acrossﬂmopenuxbesdm'lrgagn'g

may affect the severity of the test.

Custodians: Preparing activity:
Army - ME ‘ Army - ME
Ravy - YD
Air Force - 68 . Project 6850-0797

Review activities:

Army - AT, GL, SM
DIA - PS, GS

User activity:

Army - AV
Navy - SH, AS, MC
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
wggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 6, be as specific &s possible about particular problem aress such 23 wording which required Interpretation, wes
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would afleviate the
croblems. Enter in block 8 any remaris not related to & specific parsgraph of the document. If block 7 is filied out, an
wriacwledgement will be mailed to you within 30 days to let you know that your comments were received and are being

s nadered.

VITE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
poaficstion requi:vments oo current contracts. Commenta submitted on this form do not constitute or imply authorization
‘n =wzive 1ny poriicn of the referenced document(s) or to amend contractual requirements.
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